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ABSTRACT 



PROBLEM TO BE SOLVED: To reduce size and a manufacturing cost by forming a 
part or the whole of a driving circuit inside a picture element part. 

SOLUTION: In a picture element part, a CMOS circuit formed of an (n) 
channel type TFT 204 and a (p) channel type TFT 205 is formed under a 
picture element electrode 49, and various elements, a driving circuit or a 
signal processing part are formed with this CMOS circuit as a basic unit. 
The driving circuit is a data signal driving circuit and a gate signal 
driving circuit. With this constitution, since the elements and the driving 
circuit are formed of the TFT formed under the picture element electrode 49 
in respective picture elements and are formed inside the picture element 
part as a whole, a dead space in the picture element part can be 
effectively used. When forming a switching TFT 201 and a current control 
TFT 202 of the (n) channel type TFT, an operation speed is quickened, and 
since the size can be reduced, a dead space under the picture element 
electrode 49 can be more effectively used. 
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HJte^TttiBfiftjtf 5 ^±(CTffi8It LtlOOnmf 

©»b»fl5S*itsr 2 o o n mm<ommimmmt & 

10-2 5w t %t LT*5< 

s$, Tmm^tm-r^^mm±^mmm^-^m^x 

[0 0 7 6] ^^StE5 0 1 <D±[Z4 5 nm(D|f:^C0T 

*c>vy t**sV=* >-W 5 0 2 &^*pcofiS;Mi£T'ffMi- 

[0 0 7 7] r.^^bH2 (C) *T-<0Xaf±*tt5IIA 
tCiS^ifi 5 ?! 0-2 4 7 7 3 5*a**:ft^K:g|ffii- 

[0 0 7 8] *T» MneB 5 0 3a. 5 0 3b^*-f-S* 
$m 5 0 4 ^r»^i-S 0 *H^0!lT*{± 1 5 0 n mJP^K 

-fbfil^K^fflv^. ■tut, »Sffi5 o 4ro±ic^.tr>- 
= — hfttJ:5 = y<rA' (N i ) ^*-f-5g (Nit 
<frJi) 5 o 5Sr?griii-5. ^<^n i $mme>Mmz.®L 
T(±, Mia^#*##l-t-H(ift^„ 
[0 0 7 9] 02 (B) id^i-J; 5 ic s 7FS14» 

ffl^^T-5 7 o D Cl 4^RgroSn|^MiaSr*P^., 7W7 
7X->!)nyi5 0 2^ B B B fct5„ r©^, NiiSgf 
Lfcffilg (£IT, Nitt«a^) 5 0 6a, 5 0 

Bf 5 0 lim&Zih&o 
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[ooso]fcl2 (c) lea*-*- J: 5 C ffilis 
0 5 4:^(^*4^^ ^ t 1 5itItS5ci (£f* 
IX i SsJPil«5 0 6a. 5O6bfcSS*0i" 

6 D r 5b-cw«*^y vss«an**tfc«i* (HTs y 

1^5) 5 0 8a, 5 0 8b*5JRfiSStL5o 
[0 0 8 1] 13 2 (C) fc»-fJ:5C ^FStt* 

ffl^^T-e 0 0°C1 2*ra^JiPl»ADiaSrJ0x.5o r<OfR 
BkSfciJ: 9#y =i^B&5 o 7 4 3 i-#ffi1~£N i j±# 

t5 0 8a, 5 0 8bl:il^TU5 B rwty^t- 
±5^Stc* (*tt«T*6Ni) ©^y^y^St* 

[0 0 8 2] ;i*>X«fc:J;D#y =^i5 0 9^t- 

SSNi^itBsiMs (ffrwtyM) t-J: 

5a3fe*t"e^tt< H2X1 0l 7 atoms/cm 3 ^^l?e^ 
r^««*TfWS*L5 4:TFT«H4lcH:flr6>» 

l^git (2 X 1 0 17 atoms/cm3j£JlT) T'fc 6 £ btl 

[0 0 8 3] r o UTttiSESrfflv^jftftjbSn. lo, 

flHKsttfcsKy ^>y ^^15 o 9^#e>tt^5o 

nco*y 5/j3yl5 0 9SrfflV^cSttB5 1 0-5 1 

V\ (H2 (D) ) 
[0 0 8 4] 13 2 (E) MSrJ-J: 9 5 0nm 

W<om\M\\L^ V = >-i8t£:/^ XV c v DftK: £ 0 
t, *o±i?iMb#H«t*^9 5 ot;ii*iw^iPfRffla 

£riJP;L, fMMfcXSfcfr?. fe#s BMkSffl^ttR** 

[0 0 8 5] r.o*MWfe;xat?ttlStt* fc lEIfttft 
y v- y =i ^masBEft s ftxtt 3 o n mff ©iMb > y => >- 

5 0 nmffO^bKit^y =*>-m&ffiS£tlXt£Z> 8 0 
nm»«)^H6Wt5 1 4»m&£tb&o **U Sffi 
1510-51 3 0lJf(j:rOiiftIg(aoT3 0 

[0 0 8 6] HI 3 (A) tC^i" i 5 ^ ^ ^ h 

5 1 5Sr*i*;U H6WK5 l 4Hlt P 

fcv^5) ttTFTOL*vH»«BESr«»i-S*:fe^xe 



[0 0 8 7] ft3b\ *SUIi«t?tt^#9>' (B 2 H 6 ) Sr 

yr-^a^Srfflv^tfiv^ roiSCJ: *9 1 x 1 
0 15-1 X 1 0 18 a toras/cm3 (ft^tWiCteS X 1 0* 6 - 
5X1 O 17 atoms/cm3) ©igt^D V£^tl^*fi4fcffi 
SE5 1 6-5 1 8 36S»fi6Six5 D 
[0 0 8 8] 2fcfc s 0 3 (B) 5(-> Uv^h 

-7*^ 5 19a, 5 1 9b£fl^L, >f— M&fl5 1 4 
fr^UTna&f*^i"S^W*l5E* (JUT. nl» 
7G*i:l>5) Sr*2jQl-5 Q ft*5. nlWfeSittt 

*:7-<> (PH 3 ) ^li^ftL^t^^XVSgL 
fcy^XV K' — ^ *iir ffl V \ Jy^lXl OlSatom 

[0 0 8 9] r<ox&fci9^SixSnS!^*B*«« 

5 2 0, 5 2 1W1 nS^»%i^2X10l6-5 
X 1 Ol 9 atoms/cro3 (f6*Wttt5 X 10^5X10 
18 a toms/cm3) (D*«-C^*ix5 «£ 3 K— Xft^MflS 
1-5. 

[0 0 9 0] #cM, Hi 3 (c) i^i"J:?Jc, «an£ft 

5 l 4^ft^ntVN5WTlif^fflV^7r^7 
7^/«W4H/\ 0 6 (A) ©Igtf 

[0091] ^iiife^ycos^tc^s^ttoiift t^a^ 

7 7^^7^/*lia Off 5. fe*5x felSil 

[0 0 9 2] ^IgKJ:DiiI^tMW«5 2 0, 5 

2 1<7>SSP, nl»t«5 2 0, 5 2 10JI 

3 (A) ©n»T»ja*nfcpffl^>MWi«) 
^IcU^m^, LDDi«tft*/Wgj*« 

t »*}|fCAff4«*»t»«L 5 ^> - 1 ^#*-r^o 

[0 0 9 3] ^id, 200 — 400n mf^lil^® 
fijcU /^^y^LT^- MS5 2 2-5 2 5^ 

BtSrfflV^sr (03 (D) ) 

[0 0 9 4] *flcttfcLM\ $-ls#)V (Ta) , ^-^V 
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(Ti) , ^iJ^fV (Mo) , (W) „ 

^ni (Cr) , mm^^-ti> > V = V (Si) *»b 
igfcf *lfc :5gS? T ft 5 K. 4 fc tt W IStE* CO t* T* ft 5 

(ft*£l*J{C»±M o -W£-&, Mo-Ta^#) , 4fcf± 
SfllE^»ro->!J-5-^ KM (ft*W^f±^v^^x^->y 

[0 0 9 5] ^HJfetfllT-fi, 5 0 n mffCD^-ffc* 

(WN) Hi. 3 5 0nmfO^>-^^fy (W) 

jStt^^Sr«»0i-5i:J£^I^J:5lltH:iSS*tS:l&Ji:i-5i 

[0 0 9 6] Sfc^CO^ h!S5 2 3. 5 2 5ii 

^rft^ft n S^Mfeffi^c 5 2 0, 5 2 1 CO— g£ t h 
»15 1 4 ^ftA/-t?fift5 i 5 fc:Jgj£1-3 B rco^ft 
ofcg|5^*s^{c:^- MitMofcLDDfflit* 
So ftfc. h«ffi5 2 4{±Wr®-eii— 

[00 9 7]fc El 4 (A) [ZTfiTXo^ tf—YW. 
US 2 2-5 2 5Srv^^tLt§EI^nS^|it 

(*sat«ye»± y >-) ^ats. 

$n^7Mi%5 2 6-5 3 2^f4nS^M^I1^5 
20, 521C01/2 — 1/10 (<ft*#UCf±l/3~ 
1/4) ^«s«aiO**v5J: 5fcflil«51-5. * 

ftWJ-tt. 1X1 0 16 — 5 x l O 18 atoms/cm 3 (HSlft 
Mil 3X10 17 ~ 3X10 ^atoms/cm 3 ) C0S-S^&* 

[0 0 9 8] IH4 (B) |c^i-j;5t-, y— 

Y^*? 5 3 3 a— 5 3 3d£rffM 

?taei- y ^^^-tf^^feiffi* 534-540 

5 B ::n7t^7-fy (PH 3 ) 

— :7*tMtv\ r coffi^co y 1x1 o20~ 1 

X 1 021 a toms/cm3 (ft*^l-t4 2 X 1 o20~5 X 1 0 
20atoms/cm3) t ft 5 £ ? (dUffi"^ 5 „ 

[0099] rroigfciotnft^HTFToy 

fy^fflTFTIi, HI 4 (A) ©Ig-CffMLfcni^ 

m.mw$,5 29-531 <d—u%&i-* ^(om^titcm 

1 5 a— 1 5d{C*j-jJ:-t-5o 

[0 10 0] 2fc£, 0 4 (C) t^-T£ b 
-v*:? 5 3 3a— 5 3 3d£rR£*U fffc^l^^ 

a«S4 2> 5 4 3Sr»rtt5. ritli^yy (B 
2 H 6 ) «rfljV\fc>f K-T'fttCi 9 3 X 1 020~ 3 X 



1 021 a toms/cm3 (ftSWt^ttB X 1 o20~ 1 x 1 021 a 
toms/craS;) jg* i: ft 5 <£ 5 f-^n >-4rSs*Qi-5 0 

[0101] ft&.. ^mmmm 542, 543 

1X1 0 16 — 5 X 1 0 18 atoms/cm3c0^g-C!J ^SsJiP 

$^xtv^5/}s % r r. -eSsim £it5 *K n >-|±-^tO'>ft < t 
ftT^fcnS»*Wlfc««tt^£fcP§!KE*SU PS 

[0 10 2] 14 (D) tc*1-J;9(w, \s*JxV 

5 4 1 frN£cLfc& Ill«l5 4 4lrl 
J*1-5. glir«l5 4 4 t LT(±. ££»£-§rtrl& 

ffll\frM&V\, gflJ4 0 0nm-l. 5^mi 

-rtltfSV^ **Jfl0!I-ef£. 2 0 0 nmf«gftifti 
KMC0±{'8 0 0 nmJS©»fl2S*BtSr8tJiL*:#Si: 

[0 10 3] ^&C0^, ^tL^COjgST'^AP^nfcnS 

IRipf^l/NTftft^H*^, 5 5 0^ 4^©fifil 

[0 10 4] §P>J-. 3- 1 0 0%cO7k^4r#tf^ffl^ 
"t>-C% 3 0 0 — 4 5 0"C-C1~ 1 29$m<Dm%m$:ff\t'< 

[0105] ft*=\ **fl2«kaf±* 1 jimi6auK5 4 4 

Sr^fife-t-SWJ-AtfCtSVo SP*>. 2 0 0nmfOi 

m\ ^comx-atj 800 n mm<vWi{tmmm$:]&i& u 

Tt>«t?ftV\ 

[0106] ftn: » m 5 (A) ici^i- i 51", mi SPbT 
I6MI5 4 4{zMVX=i>-^^ h*-/vSr^ES;L, y- 
XS«5 4 5~5 4 8 t, 4 9- 5 5 1 

^lOOnm, f^y^tf7^S-?Al&300n 
m, f-f^mi 5 0 nmSr^^y^ST^JI^JsfeUfcS 

[0 10 7] ^{r, 50— 500nm (ft*W(Ctt2 0 
0~3 0 0nm) COlfi^T'^ 1 a >g 5 5 

2 Sr^flfe-f-S. **it#!lT*«B 1 y -> 3 y||5 
5 2 t LT 3 0 0 nTn^ffimitmk^V ='^M5r^V^ 

[0108] r©^, SfcKibv-y 3 >-SSco?FMl-5fei: 

****** i ffmteJHK 544 m®m*fi o 

ZtX\ Wils< V >-•<- "y 3 1/R 5 5 2 $ 
ft.5 0 ^ntl^B#t-, IIIMIS 4 4|CSs*P$tl 
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fb1~5c t^-c#5 0 

[0109] in 5 (b) ^sh-j; ? c:, ^mmss 

LTttsK I> 5 h\ T^U/K B C B K>/^ny 
85 5 3t4TFT*IJI?ril-f 5aSSr¥ffi<bi-5^«!SS*> 

#!lT*i±2. 5 MraOJp^T'T^ y /MB!&?£l*-t"5. 

[0 110] f2liftii5 5 3, 

^•>3VI5 5 2ICKW >-!E^5 5 licits^y 

^5fe^!lT-(4W**S5 5 4 t LT 2 0 0 nm|©7/K 
A-g-&81 (lwtK©^* V^^frbfcT/VS^S'A 

[0111] mmz-atemmm: (*mmmvtm 

It^SSS) Sr5 0 0nm©S^|:WU SJ*S<15 5 

4 5 <t« Id BB p SP SrJKj* b -C * 3 Ji IKJft&flt 5 

r. t tf 5 T- 1 5. Hp fr-?te\> > t 
^S(c®H-r5 e Ll^ft«f^P»1I t4otU 

[0112] ifcli, (M g A g «S) 5 5 6 ^.t^E 

Lf5 5 7^ JC^#&«r^T*^#ftbfc^-C3I 
86^*1-5. ft*S, 1*11 5 5 6 CD^ff (± 1 8 0-3 0 0 
nm *»|C|i2 0 0~2 5 0nm) s ELg5 5 7 
OUli80~2 0 0nm (AlWCIi 1 0 0~ 1 2 0 
nm) kirtit£&\,\ 

[0 113] rwxSTii, *T*fe(-^1-5Pi*, 

^1H5 5 6 €r^-t-5 0 roil, il5 5 6 &/^ 
--^'1-5tfr5 fc;*rfK#Scbfc<T:tt:fce>1\ 
^fi5c1-5 ELit ©aGH9S&*!&s-CS 4t<4o-Clij. 

bV\ 

[0 114] tL-T«-H*ICK»-tfciX*:|*S5 5 6lri 

p J: 5 fc»-eKfflK#Bcfc i 5 #^J-^3t1"5 e LJi 5 

5 7lrf^t5. lab, E Lgf±^^l'St1-5»tt('S: 

xm e<oB*ei^sr» b-t ;iiR#j Kugjaw 5 . 

[0 115] BP*>. ST*-fe(c^1-5iii*^%±T 
5, #^T\ H»lcWfi|c:»jSi-5W*£il#l-Sr^r«-f 



Srft^^fcbT'b^^Vv 

[0 116] 5»-3t^3R*jfeS:ffli/^-Cfi6Bt 
Bf (i^^-Wt^tb5 £ 5> *»ffc*Sc 4: Iftfi 5 

56tELg557 b ft ^-Cjft^fcJgjS-t- 

[0117] ft*i % ELl5 5 7 t bTf±4£*P 

%Jt-t"5 fc««*m«rfflV^S©4Sff* bv\ «*.tfjE7L 
aXJl, lETLftigg. ^3feii^tJ<mT-aAJlT'?i:5 4S 
1S3t&ELSi1-ttf4av\ £fc, *HJ6WT-ttEL* 
^©llSt tTMg A gf ffiSrffiV*MSr*t#, 2r£n 

[0118] E LS 5 5 7 SrffoT3WJ»«Bt-T? 

ft3»«5 5 8 SrJ&S-rs. *39fc0!lT?H:»fiS-< ^"7 
A • (I TO) K^rl 1 OnmWgJti^U ^ 

ic 2 ~ 2 0 %«>iHbStt (zno) %aa- bfcSB^*m 

[0 119] ft^tr., SftSillRK-C'tCS* 2^ y 
■>3 Vl5 5 9 5: 3 0 0 nm©f S HMt5„ Z.<DW> 
2^?5"<-i ^3 >S5 5 9Ci¥)ELi5 5 7 
*!9»&fi«-*-5. EL*5 5 7T3S£bfcSR«riS 

^1-S#Jt*fc1- D 

[0 12 0] :5ttl5 (c) i^1"J; 5 ^WigCDT 
9T4-f-* h y ^^SEL$*KIi^t5. fc*s, 

0i|T*J4#M¥- 10-247735 -S^&fll^ffiftS *xfc¥ 
«T?8H^£ftS¥*f*K«rJB»*bTVN*;6S % flfaro^ 

[0 12 1] LDD«t*fi©EB*ft»*bV^ ffil 

ftv\ E.U flH4JBtbT*fy i>"J a^BtSrffl^S*^ 
fiflHKtttri**, zK y v- y => ^BtSrfi&ttfli t LT 

ffl V n 5 *IJ,S££^1-„bT- 1 **tt^JW«it^S$f * b V \ 
[0122] *Jfg09l(w^oTH5 (C) 

c/^i?ym^-^-yy^ (*fA) 1"5rtz)sSf 
*bv\ *©88, ^9^v^«-©rtfflJSr^:&|4»Hftt 

[0 12 3] Sfc, ^v^roaiat.t ipM^ 

# in $ nfcffi^ t fimmw&f- 1 &mm-t 5 fc » © = ^ 

(>'U'df.v'7'Vl'7 B y ^h-y— F : FPC) & 
KiO Mtt-CM D p oi: bT^fiEI-5,, ^©J: 9 *UJffifT?#5 
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[0 12 4] r.r.-T?*|gPj£DEL^v ; ^--/K75l^fiic^ll 
7 (A) , (B) Srffl^Tlftea-rS. SS7 0lll:ll 
7 0 2. -7 1 — MS-$§-«lgib|3]g§ 7 0 3, x-^ft 

^RijigftiEiBg 7 0 4. m^mm (^usiass, #J£m 

ftftif, PftEB£l^©|ElfS#) 7 0 Silvan 
#«!lPti)iaSS 7 0 4, Xttft^aSP 7 0 5 ^WiggpcD 

pc 7 o 6\cmv9[-%t>wg&^ tmmztiz. 

[0 12 5] Z.(OtZ<mm& : £Mtt£?\zLX'^W>' 
?tf7 0 ft*5. Ai>5?yW7 0 7t±i* 

§P7 0 2co^-r}- iutrti- (*ff#) a***^ 

[0 12 6] ^t>V>s?Vn 0 7(40 7 (B) K 

*1-J: b\z.%mm 0 8fCioT, «70 1 t*P3L 
xmm^m 7 0 9 £rtf£/&1-5 i p I- LTlft 7 0 1 

[0 12 7] *fc, ^'J^^U7 0 7©Mli*7 
tK!)-^— «?©!6«ttftStd s »*L.VN B Milt #Wa 

[0 12 8] g»#J7 0 8 Wff(4, 3L#*v"* 

wis, v u-v%k®me$<vmmffl*m^z^t&*i 

mtVxm^ZZkh-VZZ. iiu *rtB*R9fc*» 
[0129] $ fern, *9&>ir#7 0 7 tiS70i 

t©«OSi7 0 9 li^&lfctf* (TA'rf>' % ^9 9 
A, Sr?t*bT*;< riiSfl* LV\, Sfc, # 

5 0 ^ffitt«flc{-BBUTtt«FH!5P8-7 8 5 1 9#T*ffl 
[0130] o 9fc<6j»3WSr»:it-c*5< r. 

ttlTS»T?fc5. LTtt#W¥9- 1 4 8 0 6 

*S«ilc:ttB6^<y £.Aftfflv\Jxl4*&</\ 
[0 13 1] BiiltfflJI-ttfl^tmScUfcEL*^ 

0ft*il«ffi<t LT^frLTV^,, 117 10147 1 If 

IS^7 1 2ft^LTAtB;'lIBIS7 1 3KgH*$fLS. A 



m*!B^7 1 3\±mffi7 1 0(CBff3t©«JBEft#x.3fcfc 
rolEMT'fc>P. f71 4^UFPC7 

o 6 matt**!.*,, 

[0132] r.r-t?ffl^7 l l \z.&ttz>^i/$ 9 Mftiig 

[0133] *T, 1 ©iSfcftoTBI 5 (A) 

©:|£»ft»2>,, = 

(0 7 (B) [C*3V^T7 1 IT'S^ilSS®) CfcV^T 
ft 1 JMM6W* 5 4 4 S.tf^'- Mt&HK 5 14 ftBfc* 
U ^rO±^A(±j*IElft7 l 3ftJfM1-5„ Mm, HI 5 

(A) oy-^iEM«'KW>'B»i:Pli*fw^j*$ix 
5„ (El 8 (A) ) 

[0134] &c in 5 (b) \£&\,*x9S2mmmm 

5 5 3Ml^7^— >s yR5 5 2 4ri5'f->'^ 
-f-S^I', 8 0 l-e^frS^SrEfefcU JLo|g?LSP 
8 0 2 ftJgfi£-*-5. ■* LTx 8 0 2 ftS 5 J: 5 t- 

LT»«SBlft7 1 2ftjgj*-*-*. i<Oj6lHEEi|*7 
121415 (B) |£*S^TW*«ffi5 5 4 traa#fc:JgJEft 
Jil5„ (18 (B) ) 

[0135] ^oftnxmmMxfcELm^mmT.w 
t!(53Jiibwmk»e Lm^mti&ztifo^ o \z-r 

5 D ^UT, ELg5 5 7l:fiLfct, giJ«D^^^ft 

Af±i^iE^7 1 3 t^^is^7 1 2ft^LT*M^lr 
mm^tlZ* Jp2A«y V4—>9 VK5 5 9ft 

Sttti8 (C) O^Mft#5„ 
[0 13 6] K±roiSia9@7 (B) ©71 Ifi 

9i7liH^7 1 3(4^^ i?>"y~tf 7 0 7 tSffi7 0 1i© 
RKm ({i.U®*^J7 0 8T-*«$4t,TV^5o iPfe, a* 
#J 7 0 8 (4Affl^Ki*©l£^ft+#!^iateL 5 SJ5$ 
flSj&g-CfeSo ) &IoTFPC706l^^tl5„ 
**3, S^»I7 0 8#©(tfcn5SC^(4^^^>-^W7 
0 7tSfi701 tT-JE5a$tL5fcfc. *Miaifti>S# 

&i-zkffi.mznz^mm i h?>&. a 7 (b) ©j:^ 
[0137] 4*3, if^mm^^tzr ^ r- ^ y-=? h y 

[0138] [IdfeW 3 ) *|Qtetf!lT?tt*3S W <DT -77 

mi'-o^xmi oftfflvTiap^-rso 4*5, siot^ 

[0139] 010 i-*5V>T, 1001 t4S^«aHT' 

fc9, S»PfflTFT (0^-ari 1 ) ©y— xm&^-k 
mm.£tlX\<^Z>o 1 0 0 2(4x-^IB^T*fe!9, 
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^-fyf^fflTFT (s^-f) <Dy-^mm^m 

ZtlX^^Z, 

[0 14 0] ?- hia«tW^lR)te:*5V^T»^-f 5 
H*M(-(4. ±ffi*Sfc#y&iu 0 0 1 *eJfcl 0 

0 2 t^#:£-f-.5 D ££oT, Mft5«*rtt®j££nfc 
.SESHU^ffl T F T (iEK)[HllS»— 35^)S;i-5TFT) 
**BSK:gSHEi- Sfcftl-tt, Cffitt&iKtl 001 tf- 
*e*li o o 2 fcfe*fcC^i:fcft« 0 

[0141] n cd#-S\ 5 tejjfe&m 

1 ©icia^ 1 0 0 3 £ff2fiScU r.<D$S 1 KfclEll 10 0 
W-QttgM&lfeWt. lOOli CMO lOOObt 

[0142] *fc, -og tt* 2^ggEII 1 004^f 

j* U r com i SsMiBtti 10 0 4 t) «%ft4ftft l o 
0 lRtf/Xii^— ^BBISl O 0 2S:*fcC**T?*> 
5. ^^SMt'liCMO S !HS& 1 0 0 Oat CMO S [el 

ggi o o obt^^i-Sfcfe^rco^-SC^-^v^Tv 
•5c 

[0 14 3] ^(DM-fr. @5 (B) COXSJC*JV^T, B 

2m?smmm5 5 3 h*-/vs-giitfcmf-. 
mmmmxa^ < us 1004 zm&-ttiiz& 

\>\ -tit, *tcm2ft^ia^l 0 0 4&S5J1 WWfetl: 

[0144] *«B6fia|t?i±««lE«t*Mft iooir 
tff-^Etl O 0 2i&^— K>g-e®^*ixTV>5!0 s . 
S'J*rogT?i>-oxt>ftv\ BP*?, 0 0 IX 

f±x-^i2^i 0 0 2?:, mi o<om2mmmMLi o o 

— ^B»Sr«*.S«c:tt. ^- biE^t HO— ©It?l2i 
[0 14 5] g±©i *OT0rcHttSKKtt*& 

tw- * b& t am a a g £ tiitmmsMi * m 

[0146] /£*5. ^mmmcomm^ mmm i 
[0147] cnjsF!i4 ] ^mmmxn, mm 3 

T»W-t-5„ JMfclftlCte, pj^cDf^fP (F*3«) i;->7 

[0 1 4 8] 01 1 (A) Iijij*a5©$5 5— Bj»^ffi:± 
L/tJbffidk gll l (B) ti^ Cornell -TrfeS, 
f^fflTFT20 1 t»JOTTFT2 0 2 1401 



<r>Wm j %-<DT¥T\Z.m^-tZ>o 110 1 htft^fi-Cife 
StiilTFT 2 0 2©^- h(-A^5mjBESrl 

^fflTFT 2 0 1 te-vfrf-y— YW&h LTTFTO* 
7«jjttSr«*iSi*-fixfcf» fttt^il 10 1 £r4flB§-f-5 

[0149] ^mmmx'i±^co{^mmMi 101 ^r«^£ 

SJWETFT 2 0 2c/>y- hmHtm^^iHl 10 2 

^iilWfflTF T 2 0 2 ©>r*- (y- h 

[0 15 0] W*F*3fc»±'>7 hUS?*;*©— 35 

(7!) y?7uy-7W&) &7jk£iiX&;t) , * 
110 3, ^ny^K-f ^ 1104, 1 1 0 5© 

ZoT-0©7 y y7"7B ^7 s @K^fMLT^5 0 H 

^<7>~>7 h i/-^?tirro7!) 7 7"7n ^^gi^^E^J 
[0151] Sfc, vgiiy- Mf-§-, vs(4y-^{f# 

(•X— i5"fS*) , Vddl (!!»?£{£*&;» 1 10 2) (4EL 
*^2 0 3co|*^(^#^5l^*ft-§-. VckJi^uy^ffi 

**Bfc-*-5) , Vdd2l±?u- y ? K-T ©jEAHh 

7^*3. *^*WT-{4Vddl(CI4^±am&#-^^btbSo 
[0152] *HJS#J© 4 5 ^SfJST?^ — pf*(c— o 
»7yy7'7o : //@mMJ^ W8&-*-5W*rtfc 

T 1 0 0 4 T"* Lfci o &®T*iaiS 1106 — 1115 
[0153] &Jb\ K^E,^ 1114, 1115 ttT*— 

#wm^mM&mBtmmz : &i8.i r xb&i<\ ip*>, 

[0 1 5 4] ^£*J, *^0!lco«fi5ti4 s Hlfe^Jl~3© 

[0155] mmm 5) ^mmxti, r^^r^-f^ 
zmmt vtzm-sn-mzmwi-Zo ^mat. mi 
5t«ot i^itm^mi 2{^i- 0 nii2i4iiiii 

[0 15 6] *S0t«Ttt^'f5'f^lTFT 

h y \W&h LXTt^m^ 1 OpAHT 

($f4L< JilpAJXT) I^LTl^o ^<Dfc*, Hi 
1 (d^Ufc^^Sl 1 0 1 I4^B&LTV^ 0 
[0 15 7] Hi 2IC*J^T, 6 la~6 lctt^jfi^ijl 
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>-m<r>mmmxmm. $ tiit ?- h s> 5 . m <b it 

H! 1 2iC^i-i 5 lZ&*mxL.L-tz./<# — >t LTk&V 
[0 15 8] y— FtS6 la— 6 let LTttS-fb^V 

^ /HE t?>? /HRroauiBS-^ y vHy^r 

^^Kft^ftroWWRSr^-Cfc&^o L>5>Lfc;&5 
fc, 3^ m Ji(T (0* L < (i 2 M mJ^T) <oWdfRtemm& 

£:-&traT-ft v ■> r: t ASS* L-v \ 
[0 15 9] nntd^UT, ^-hSi6 2tLT^- 
h«*6 la~6 let 9 tfifiK'iilli, ft*Wttt 
T/V'?-^A^r^fiS;^i:i-5^ffll J HS4r±^ti-5 

ftiKJBtf Srttlfe L^fV ^T/w 5 = >7 A,T*V %T 

[oi6o] #2Stttfl©«jii:-t-5»£\ UttOTioB 

4 (d) <oiMK.is^xniMntauts4 4«^att 

6 la~6 lc*s*aLfc«tt-efft«yaSr»1^.5rfc|c* 
5^, +3jMe^?£ttft»BftL if 4 L< l 

la~6 lcftSRflsSilSr^tt&V*. flp*> % @? 
•fbtej; Dfitt«iSltlPi-5r t fcfti^U BtHteOBKM: 
*S®H OftftiK) XWfrtiX LS5i9*rH4v\ 
[0 16 1] tLT, Sttlg^^TLfct,, T/V$ 

x-y- Mieia-ei ckv- hmm. 6 2 1 rog«t 
5fflsa-cH:&#ft*— 5 yt^yw htmmzti* y 

— Mft6 la~6 IctcBlfSro// 1 — ME?rJ0x.5ri: 
[0 16 2] *^W©£5fc*iilw£oTy-blBHl 
JbT*^lc:^T~fc5o ft*S, **J£F!li-*5V^TlIl 2 

M i ~ 3 »v vf ftcofltj* tfcgft jc«a^--a-^r*iS-t- 

[0 16 3] [19600 6] 0U^Lfc«3fit43V^T, 
SttStS«l 1 irWPfliCfS{fbn5T*fl*l 2tL 

{-««(Eft(»ffl TFT [±«B# flflfcfto Ttt^W# < OSSfE 

5 \z.TMm&tm&sm*m-Fz> rttT ft©mm^ 



[0 16 4] «cji!**trtoa3tttW«-t LTii, B 

, c mm) , n mm) 4»&iB*ifc*« 

< 1 1— o<D5c*i:, Al (T/V$=-<?A) v S i (1 
&) , P (iiy) i»6>»tf*bfc^ft< tfc — ^TESft 

[0 16 5] #J;itf, ^ftT/VS^'J'A (A 1 xNy) 
f:ift**ix5T^5 = !?A(DSIft;«b % mtmm (Six 
Cy) Ktta&ix5&*0>Jfcffc*U (S ixN 

y) tft«*ix5S*©a<b4fc. (BxN 
y) fcft*S*l3*£*©ftflS*, y>{b*=!>* (Bx 
Py) (rft*^tt5^!?^(Dy oWb^Sr/BV'S;: 
ffiT'fe-5„ K<bT/V5 — (AlxOy) left 

^^tL^T/w^-^Aw^-fbfettaifeft^ftn, sfte» 

[0 16 6] ±E{b^*Kte©7c*«r»*£-;b-ti: 
SB LTs A 1 NyiOyX'7F:£tlZmibmkT/US.-$£. 

5„ 4*S V ±R*ftlfeftr/l'5=.'?At*5V^T, x, y 
[0 16 7] Sfc, #HBB6 2-9 0 2 6 0^#C|S 

•*ttfcttfl.*fflv>s^i:a«-e#5. BP*>, Si, A 

K N, CX M**tril6«« (fit, Mtt^r±S7£*cD 
/ >>fc<tt.— ffSKIJCe (iry^A) , Yb 
Myf/Hf!)A) , Sm (-y-^y^A) , Er (^/W 
, Y Myhl)9J») s La (7>-^>") v G 
d , Dy (•^yn-> ! )A) , N d 

ilv^5r t tT-^So m ^ id ^ t^m^tz a x 

Tk^T/V-^y^JS^OftA^KC^^fcs,, 
[0 16 8] tt^t^xmiXUT 

to, ^^VK7-Y^*-5K^t^tt5o ) 5r 

5-<<»^mff (KL<li5~100nm) T'fflV^5. 
[0 16 9] ±SSSaRa*Srtott»!9»e,*<5* 

[0170] ftfc\ *^ife#-!|0«J5gfi x Hm^J 1-50 

[0171] C*MW 7 ] ^Jg^iJ 1 XHE LI t LTf 
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[0172] £fci4, W*Wf-£&fc»»*E©fii^*t 

[0173] sfc, *seteffiio#j*i±, niim~6© 

So 

[0174] eg 8] *»w*iaiiUT^«snfc 

7^f^7'vf !J ^^SELSSgf (E Ltv'a- 

ELf^/KtLTtt^ya^^^ TV 
[0 17 5] ^SgWfiJd&WEL^^TV-rti 

[0 17 6) toipjfet^ittuii, ELf^ 
/M, t'ft*^7, ffllHJS 1 ?^^ 

^ I-tV ^ (CD) , if— r-f 

M) (LD) XJiT 5 ^^^-?— y-^-Y/Vy^W^i? (DV 
D) #<DiE^«ff£W±U -tOB«Sr^U?5f^ 

[0 17 7] HI 3 (A) ft/'t-yt/Vnyf^-^T' 
£, 19 , j^tfc 2 0 0 1. WW- 2 0 0 2, *^fB 2 0 0 3, 
3-—/}?— K 2 0 0 4 *-g-tf 0 *»Wtt*^ffl3 2 0 0 3 Id 

[0 17 8] 013 (B) litr«^7t'fc^ 
2 10 1, m^U 2 10 2. ^J*A7J$G 2103, Jftf£ 
X-'f 10 4, y<yy L ]} — 2 10 5, g#£C 2 1 0 

6*rStf. *»WSr**<fP2 1 0 2 {cffl^S £ ^T-# 
5o 

[0179] 113 (C) liffl$B&9fl-ttS0>EL-r-f 
©— «|5 (q&jt«) T-fct), *#2 3 0 1 ( 
>T~--zt>V 2 3 0 2, ^gPS^/^ K 2 3 0 3 , 
^ 2 3 0 4 , 2 3 0 5, 3i*3£g 2 3 0 6 

tfo *HWfi^il«2 3 0 6lCfflVN5r.i:^T#-5 ( , 

[o 1 8 o] hi 3 (d) temmmftitm^tz.mmwtk 

1, lB*g£i$ (CD, LDifcliDVDf) 2 4 0 2, 
SsfM-f 7f2 4 0 3, ^$|5 ( a ) 2 4 0 4, ^£15 



(b) 240 5^tf. ft^SB (a) (l3Et LTPHfetff 

$g£*^L, (b) tt±t vx^mmzm^-t 

*»«t±rftf)**» (a) , (b) tCJll^- 

[0181] 113 (E) f±8l#S! (^E-^A-) =tVt° 
3. — ^T-fot). 2K£2 501, #.*7g|52 5 0 2, g'ffe 
§15 2 5 0 3 , 2 5 04, *jjpgB 2 5 0 5& 

•g-tf. *^l±^fi5 2 5 0 SlcfflV^r b&X'%Z>. 

[O182J013 (F) liELf-f^T'WTfc!), 
ttffc 2 6 0 1, 2 6 0 2, *^§|5 2 6 0 3 £r"g- 

tr. #3§^tt3?;^2 6 0 3t;:fflv^r i^T^S,, E 

-f>-^«± (#i^3 0^yf{(±) of^x/w 

[0 18 3] »tEL»fi«)|ttgiSi< 
[0 18 4] «±<7>ttl^, #38B©Bffl«5fflH5|iii>-Ci£ 

[0185] 

L»8tCfen^, pf*35»rtSl5 (MSHfU t 

tt) JcBHBilHlK^ofll^-fflaSlJSr^i-S r t Utiqm 

[0 18 6] Sfc, SSJi^p^:$^STFT@#:%# 

mmxtem+fr&^birz&micftitxmmtmi&tDT 

^^®EL*^g^rlSa.L.TV^5o 

[0 18 7] ftt, ^©j; 5 ^7^7-Y7*v MJ^X 
SELt*gII:SSf-fX7'K i LT*it5ri: 

[Sll] E L**$?«<D»fB#jtS:*i-H. 

[1112] EL*^lWffiBlift*t8. 

[0 3] E L*S$f«ftglSlr*ta 

[04] E L*^gtt<Z>fmiS«r*-*-BI. 

[is] EL^^s^fj^ies-^-riiL 

[0 6] EL**K«C0Jt©W*^«r«Wi-5fc 
«><O0„ 

[0 7] EL*-^- ^coftm.&TF-fm* 
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[010] E L**fi«©WfiS«3tSr*-f H. 
[011] E L*^a©pi*WO±ffi#3t**i- 



[0121 E L*^S«©W*aRK>±Bflf3St-3i?i- 
[013] «T£«©A#0Sfc5j*i-B D 
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